Low Temperature Tolerance of Culicoides sonorensis (Diptera: Ceratopogonidae) Eggs, Larvae, and Pupae From Temperate and Subtropical Climates.
Culicoides sonorensis Wirth and Jones biting midges are the primary North American vectors of bluetongue virus (BTV), which infects domestic ruminant livestock and can cause high morbidity and mortality. Both virus and vector exhibit highly seasonal activity patterns, even in subtropical climates like southern California. However, the exact mechanism of BTV and Culicoides overwintering has been debated. In this study, we examined the supercooling point (SCP) and lower lethal temperature of a laboratory colony of C. sonorensis eggs, larvae, and pupae, as well as of field-collected larvae and pupae from subtropical (California) and temperate (Colorado) climates. Larvae and pupae succumbed to temperatures higher than their respective SCPs, indicating death from prefreezing cold injury. Eggs were the most cold-tolerant life stage, and were able to tolerate 1-h exposures to temperatures as low as -20 °C without suffering complete mortality. Larvae were the least cold-tolerant life stage and suffered complete mortality at < -4 °C, while temperatures of -9 to -10 °C were required to kill all pupae. Larvae and embryos suffered chronic cold injury after exposure to subzero temperatures, which increased mortality. Field-collected larvae succumbed to slightly higher temperatures ( > -3 °C) than colony larvae, but did not differ significantly in their survival. Culicoides sonorensis immatures did not cold harden when exposed to 4 °C for 24 h before freezing. Results of this study indicate that C. sonorensis eggs are more tolerant of environmental stress than previously thought. Further work is needed on C. sonorensis winter survival in the field to corroborate laboratory studies.